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and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
Please do not report the images to the 
Image Problem Mailbox. 
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Gcacntc pseudorasdoxn 
soqueocc of S*bit integers 
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EcG7>|^ M»t sequence to fono 
Secure Se<juea» of «-«t imegprs 



Select abutted paixs fioiD Secure 
SequcDOe to fonn 16-bit iotegen 
(eg., 512' sampto) 
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Conxpute fsctete Fourier transfonn of 
wOt,v) to fbxm 



E3q>aiu)(<r.T)fi^vm(7coordinaie$ | 



by zero-pod^Qg to fonn (lU) copr dinates 



[Compuic Watennarking plaiic» w(nt,n). 
as mverje Founer transfonn of TV{s,t) 




Hsddip demoxte of t«(m/t) to luWj 
have values of 1 €ir 1 — ?P 
and median of 1 ~ ^ 



Adjust ekioenis of 
I have a mean and xaedian 
and a roaximuxn 
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Expand -watcnnaridng plane by tilmg 
to cover Unnuiked Image 
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Mo(£fy magniiudcs of each pixel coDoponcnt 
in the Unmarlced Ijoag? multiplying it 
by tbc corrwpondingckiDctit in the 
^ \ Watcnmrking Flane 




FIG 3 




RegepcTKtc an cxatct copy of 
ibc Watenoaxldng Plane from 
its four IcjiQvai puameten 
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Rotate and resize Marked Image to 
its known origpigl dimeimqns 
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Align rotaited and resized Maxked 
Izmge with the expanded xc- 
generated WatcnnaiUng Plase 
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FIG 4 



Display MtAei Image ifld CtoireUtioa 
Refottsce Ptaie «» a common display 
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I OvedayMuke4 Image vish Condatio* 
^ ReforBw Plane ^ mai roal namputotioo 

I Stoitvahjo of vertical, bewizoatal and I 

^ ^ fcdoBTtquiKdfoffflaiitid^fflent ^ 
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Redoce/enbigC. txanskie and io»a» 
the Maiked laagc by ledptocals of noKd 

vajsecto make ready fw fine aEsamcnt 
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Coropuu U{s,i) SI discrcic Founcr 
transfonn of the Mzikcd Ixiagc 




Set initial values 




Vertically magnify/reduce Contlalioii Rcfcrcocc 
Plane c(w,«) fador Vm. _ 
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HoxaontaDyxnagnify/red^cc above «djus^ \ 
Condation Refatncc IW by factor i/ffi. \ 



^ Rotate above adjusted Contlatkm 
Rcfcreoflc Plane by angle 



iHoii 

^Tcbjnpote Phase Qmelatioa F]a&e i<m^) 

hit 



Coognxte T^XM) as discrcxc Fotuicr ttansform 
of adjusted Cont3at k)n Reference Piapc 
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^^^^^ ^JOcsi€ the r""^*^ peak at coordinates (itf*,ff*) ^ 
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^^^ ^Vm TlJoTyJ liS-^ ^ w Km 0.02, i/m « 0,96. i^r^ -5*^ 



Rcdxicc/cnlaxBP. rotate and offset Maziced Image whh reciprocal: 
of coordinates (Vm^Hm^Ar) of iwuroum of maxima 
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Choose rectangular Sckclox and V^tailizcr 
arrays of cqXJaJ size, (t g., 32x128}. 





Sd Sclcctoi'j Coinddcncc and Non- 
Coincideacc Counten to zoos. 
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haiaBy place Sdeclor on the Marked Ia»ge and 
Wstcnnaiidng Plane, afigoisg uppcr-hb comen. 



^^^^^ ^ C3iooae mxx two 8*tat itttyn'feoin Secure Random Seqttence> 
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Scale the two mte^cxv to Ibna ivndom hoxizonta! and vertical 
ol&cts from pteseat Selector location azw! snovtt the Selector there. 
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^^^^^^gJ^Bxs/^ Sdectof etement scqucromd choose the fint demcot. 
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Use coordinates of Selector ekmeut to locate 
coxxcsposding cktoeoct in the Watentzi&Tking Platir 
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Compote aveiagc of x»eighboxisg elccoents in the 
WalcnnaiJdsg Plane, (eg.. 120 ntigbboxs). 
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Choose the next (or only) color 
^ane of the Marked Izoagc 



Use coordxnates of Selector element to locate a 
corresponding |»xel in the chosen Cobr Plane. 



Compute average of ncighborii^ pixel color dements 
in the chosen Color Plase, (eg,. 120 ndghbors). 
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FIG 7 
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Are both the selected 
Watcrmarkiiig Plane clement 
and Color ?lane jaxel element equal 
to or greater than their 
neighborhood aveiag^? 



Axe both the selected 
Watexmaiking Plane element 
and Color Plane pixel element less 
than their ndghbor- 
hood averages? 



Increment Coincidence 
Counter of Sdectoi^s 
Ekment 
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bicreazaa Noa-Coinddence 
Cotmter of Sdector^s 
It 
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Have an 
Color FUutes been 
chosen? 
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Have all 
SdectOT dements 
been chosen? 



Have all Mn-ovcriapping 
poutions of the Selector on the 
Marked Image been chosen? 



CVvoose 



Choose next 
Selector 
position 




FIG 7(continued} 
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Cjralc a Vbualizcr p&ltcrn equal 
in size to the Selector 



Reset ScfcctOT element seqijcace 
and dioose iirst dement 



For diosen Selector ckmenli fonB 
difTotiice of its Coinddeoce covnt 
less its Non*CoiAddeiice oatmt 




Isxhisssn 
difkreace posttvc? 



Move conesponding jnxd of 
VttttuKTgr to ooxmpon^ng 
Kxd of Vbttalircp-Ct tt o ri d fi ncc 
Image 



Move invated concspoxuiing pixd 
of '^roaiizer Ixzugie to 



Cbificidcsice linage 




HsveiO Selector 
clemeiitt beea used? 



Cboosescxt 
clesseot 



Display A^suafizer* 
Cdttddence Image 
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Isthe^sualizcr 
Image pattern 
xcoognizable? 



Walcixaark presence 
posiuvcly vcfilkd 
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detected 
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F3G ID 



^0 r5b -1^3 
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Create & \^iulizer pattern equal 
in size to tb£ Sckctor 
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I Reset Sdector clcmcjrt sequence 
t and choose £rst dement 
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For duncQ Seltctor dement fonn the ratio of 
xisCotaddcDcccounttosuniofilsCoinddcticc n 
«sd Non*Cotnctcfenoe couata / 



httecwrc 



oonesponding pixel 
isuaSzer Ima^ black? 



Place (l^rxtio) into cone- 
spond in g pixd of Visuafizer' 
Comckknoc Image 
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Place xatb into cone- 
spontfing pixel of VtsuaHzer- 
Coiaddencc Image 



Have aD Selector 
demenU been tised? 



Choose next 
clement 



Display Visualizcr- 
Coincidence image 




Is the Vjsualizer 
Iznage p&ttcm 
recognizable? 



Watcxsiaxk pfcseo ce 
poaiivcly vciificd 
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Watennark is not 
detected 
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Fig:urc ]5 



t i 

u 



i 
o 




